AFEEA M99 A1z p.13~19 1977

High Impact Polystyrene®]| #E8R{\ <}
2 BVEEEN B BHIE

& B W¥e A A

e A & fm

T Ak

E #

High Impact Polystyrene(HIPS)e] #R{LE 5@5—}04 A f%e] Bromine %
& okehSl A, FRBDHEM Sh0:T il &

of e RERSt BAH BEC = & 99 ki

WR#E ASTM-D-635
=) o} IR

/Sby0s He#eg- PrsEstglch. s HIPSO] HE{kel tth"':%% BEEME HES stol & BAMA BHaA b

2o ZrEsle] AN W WIEE okely, eEhl %

A= e Rassth

S A DSt RIre] BaE W)

of Aol Mtk v

A Study on the Fire Retardation of High Impact
Polystyrene and its Thermal Stability

Tae-Oan Ahn, Lee-Soon Park and Jong-Yoon Park,
Dept. of Industrial Chemistry
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Three kinds of Bromine type Fire-retardants were tested in the High Impact Polystyrene(HIPS)
by ASTM-D-635. The amount of each fire-retardant was given when the fire-retardant was used

-only, and used with the synergist antimony trioxide.

And the thermal stability of flame-retardant HIPS was tested when various stabilizers were
added. The effect of additives other than fire-retardant and synergist on the flammability of

flame-retardant HIPS was discussed.
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Fig. 2 Apparatus for Flammability Test
(UL-94 vertical test)
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Table 1. Sh:Br ratio of thres fire-retardants.

Fire-retardant { Br content(%) j F.R. /Sbe0Os(phr) “ sh: Br ratio
IR-i(aromatic) 83.3 11/5 1:3.34
FR-2(alicyclic) i 74.7 ‘ 4.5/2 1:2.07
FR- B(allphatlc -aromatic) ‘ 73.4 ‘ 4/1 1:5.36
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Table. 2 Stabilizer recipe for FR-2.

Bxp. No. | FR2 | Sb0, | Folyimeric organo- | shospinea | piahite | Dutyltin
A-0 | s ) 2| | |
A-1 | 5 | 2 | 1.0 | ’
A-2 5 | 2 | 1.0 [ 1.0 f o
A-3 5 | 2 | 1.0 | 1.0 [
A-4 5 | 2 ) ] 1.0 [ 1.0
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Table. 3 Stabilizer recipe for FR-3.

Polymoric organo

Alkyl aryl | Calcium

_ BxpNo. | PR shOs [ RNIRCLERE | howhite | searate | 110
B-0 [ 4 1 ] | 1
B-1 4 1 1.0 Lo | |
B-2 | 4 1 1.0 | 1.0 | 0.5
B-3 | 4 1 1.0 Lo l 0.5
B-4 4 1 1.0 1.0 l 1 0.5
Table. 4 UL-94 flammability test (sec, 1st/2nd ignition)

Exp. No. | 1 | 2 3 1 4 | 5
A-0 19.0/8.5 14.5/2.5 24.5/6.0 22.5/1.5 13.0/6.0
A-1 30.0/2.0 26.0/11.0 52.0/6.5 32.0/2.5 32.5/6.5
A-2 17.5/8.5 15.5/5.0 17.5/1.5 30.0/8.0 15.5/2.5
A-3 16.5/8.5 12.5/4.5 35.0/3.0 23,5/2.0 27.5/3.0
A-4 L 19.3/2.2 10.0/9.5 22.2/13.4 15.3/3.1 27.7/4.3

B-0 | 23.0/7.5 24.0/6.0 22.5/5.0 22.5/8.5 17.5/5.0
B-1 36.6/18.5 38.5/8.5 16.5/10.5 19.5/10.0 25.5/5.0
B-2 22.5/8.0 20.0/7.0 18.0/2.0 33.0/2.0 34.0/2.0
B-3 31.0/10.0 28.0/8.5 19.5/9.5 29.5/4.5 15.5/10.0
B-4 26.0/8.5 26.5/7.5 26.5/2.5 21.0/7.5 20.0/6.5
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